Altered carnitine metabolism in dialysis patients with reduced physical function may be due to dysfunctional fatty acid oxidation.
It has been reported that hemodialysis patients have elevated plasma acylcarnitine concentrations, which correlates to reduced red blood cell integrity. It has also been reported that the supplementation of L-carnitine for these patients improves anemia, glucose metabolism and muscle function, but the mechanism of these relationships remains unknown. We hypothesized that the cause of increased plasma acylcarnitines is incomplete fatty acid oxidation and the underlying disturbance of metabolism reduces muscle function, resulting in decreased ability to function and quality of life, and glucose availability, resulting in decreased red blood cell integrity and worsened anemia. This analysis was conducted on baseline data from a clinical trial of carnitine supplementation in hemodialysis patients with reduced physical function and free carnitine levels. Partial correlations controlling for age, gender, hemoglobin and subjective global assessment score for each acylcarnitine species and outcome were computed using SPSS version 17.0 and a significance level of P < 0.05. To measure the impact of acylcarnitine acyl chain length on these relationships, the correlation coefficients were categorized by chain length and linear regressions were computed for each outcome measure. Linear regression analysis (n = 58) revealed significant negative relationships between chain length and Short Form-36 physical composite score, sit-to-stand count and 6-min walk distance (r(2) = 0.635, 0.332 and 0.347, respectively) and a significant positive relationship with erythropoietin dose (r(2) = 0.181). Our data revealed that longer acyl chain length significantly predicts poorer physical function and worsened anemia, and this data supports our proposed mechanism, which may lead to increased understanding of altered carnitine metabolism in hemodialysis patients.